Vol. 14 Assessment of energy value of foods I55 state, but are frequently made. Before applying energy values it is essential to consider, as a first step, the level at which the weights of foods are stated, for example whether the food is 'as produced', 'as purchased', 'edible portion' or 'as served'. Energy values must be chosen which are adjusted, by appropriate wastage allowances, to the required level. A similar source of error is failure to note the water content at which the average composition of the food is expressed. This error often arises in estimations of the energy value of flour. For example, the Food Composition Tables for International Use (Chatfield, 1949) give composition figures for flour which are geared to a 12% water content, whereas, flour composition in the United Kingdom is usually calculated on 15% water. A difference of this magnitude in moisture content causes a difference of about 12 CaI./roo g flour or about 55 Cal./lb., a difference of over 3% in the energy value of flour.
The next group of difficulties might be termed difficulties of description. They always occur when foods of variable composition have to be fitted to average figures of composition. In estimating the energy value of food supplies a very frequent difficulty is that of deciding what should be the fat content of meat. For example, the fat content of the edible portion of beef may vary from 16% for stewing steak to 29% for grilling steak. There are also differences in protein and water content, but fat content has the controlling influence on the difference in energy value which amounts to about IOO Cal./Ioo g (edible portion) between the two types of meat mentioned, or nearly 50% of the value for stewing steak. Variations of this order point to the importance of accurate descriptions if gross errors are not to be made in the application of tables of food composition. Perhaps even more difficult is the estimation of the energy value of made-up dishes unless the precise recipes and losses of weight on cooking are known.
In practice, it is usually assumed that if sufficient care is taken in the use of tables of food composition, errors arising from variations in composition and description will, at least on the average, be self-compensating. This is, however, an almost impossible assumption to test. In a small comparison made some years ago Bransby, Daubney & King (1948-9) showed that the energy value of the diets of thirty-three adults over 3 days estimated by chemical analysis and by food tables (based on the same conventions) did not differ significantly : there were small differences for carbohydrate and protein, which largely cancelled each other.
The third group of difficulties raises controversial issues. According to various conventions carbohydrate has been expressed 'by difference', as 'available' carbohydrate in terms of starch or in terms of glucose or as a compromise between the two. Differences in carbohydrate content of IOO g of edible portion of certain foods are illustrated in Table I 
SYMPOSIUM PROCEEDINGS I955
by the formula C = 4 (AC + CD -F), derived by assuming that, after deducting fibre (F), one-half the carbohydrate not allowed for in the chemical analysis but included in the total carbohydrate estimated by difference is utilized by the body; and Food Composition Tables for International Use (Chatfield, 1949) , in which the values are those obtained by difference, that is by subtracting the sum of the figures for water, protein, fat and ash per IOO g from 100. The energy value of the carbohydrate moiety of each of these foods calculated according to the convention adopted in each table of food composition is shown in Table 2 . 4.1, 9.3, 4 .1 for I g protein, fat and carbof Calories calculated by the use of Atwater's factors for heat of combustion of I g protein, fat $ Calories calculated by the use of Atwater's factors for fuel value, which allows for losses in (Footnotes ( t ) and (5) are reversed in the original paper). hydrate respectively). and carbohydrate in a mixed diet (5.65, 9.4, 4.15 Cal. respectively).
digestion (4.0, 8.9, 4.0 for I g protein, fat and carbohydrate respectively). I n this calculation, the largest figures for gross and utilizable calories were 1 1 0 % and 1 1 1 % of the smallest.
Maynard (1944) has pointed out that it is incorrect to apply Atwater's weighted factors 4, 9 (or 8.9) and 4 to mixed diets unless these happen to be of the same constitution as the diets on which Atwater made his calculations. After the publication https://www.cambridge.org/core/terms. https://doi.org/10.1079/PNS19550032 I955 of Mayfiard's paper we made calculations (Ministry of Food, 1945) of the energy value of total British food supplies prewar and in 1943 and 1944 according to five conventions : ( I ) that adopted by the Medical Research Council: Accessory Food Factors Committee (1945) which was used then and is used now for all official British statistics showing the energy value of British food supplies or domestic food consumption, namely, that all available carbohydrate shall be expressed as starch and that the factors 4, 9 and 4 shall be applied per g protein, fat and available starch;
(2) the modification suggested by Maynard (1944), that method (I) could be improved by using the factor 4.2 for available starch instead of 4;
(3) the use of Atwater's individual factors for protein and fat and the factor 4.2 for available starch;
(4) the use of the conventional factors 4, 9, 4 for protein, fat, and carbohydrate by difference ; ( 5 ) the use of Atwater's individual factors for protein, fat, and carbohydrate by difference.
The results of the calculation are shown in Table 4 . The figures in line I are 1-4% lower than those in lines 3 or 5 , which are based on contemporary weighting of Atwater's factors and 2-3% lower than those in lipe 2 which represents the compromise suggested by Maynard. 1945) and thus on the convention of available starch and factor 4.
The reports of the National Food Survey Committee (e.g. Ministry of Food: National Food Survey Committee, 1954) give estimates of the energy value of the diet of numerous groups of the population. It is known that these are likely to be underestimates, but it would be impracticable to attempt recalculation even if a new officially acceptable British table of food composition was available-and it is not. Comparability over time and between groups is essential, and when another British table has been compiled it will be necessary to duplicate our estimates to provide for an overlap.
The difficulty of making international comparisons of the nutritive value of total food supplies first became apparent during the 1939-45 war when attempts were made to compare supplies in the United States, Canada and the United Kingdom and it appeared that the American and Canadian methods of calculation gave results respectively 150 and IOO Cal./head/day (i.e. 5% and 3%) greater than the British method. The matter is fully discussed in the report of the Combined Food Board Difficulties arose later when comparisons were made between our own estimates of the energy value of British food supplies and those made by the Food and Agriculture Organization (c.f. Anonymous, 1949) , and it has been essential for us to produce internationally acceptable figures.
The procedure adopted for line 5 of Table 4 is in principle the same as that used for the compilation of Tables of Food Composition for International Use (Chatfield, 1949) , which for several reasons are not directly applicable to British food supplies. The most important reasons are that flour composition is based on 12% moisture content; that no suitable composition figures are given for 80% extraction flour (the figures are for 80-93% extraction which is too wide a range for British practice); that the meat factors do not apply to meat anatomically similar to British (1944). of total energy value for Greece, Italy and Japan and found differences of the order of 5% between the two sets of estimates.
